Previous literature suggests that households may react to wealth fluctuations by increasing or decreasing the number of members sharing the same residence. We use a unique three-wave household panel data from Tajikistan to explore the change in household size as a response to income shifts related to international labor migration. In addition, we analyze the interaction between effects of idiosyncratic income increase resulted from a successful migration episode and the one of an aggregate shock -the global financial crisis -and show how different households adjust their family size during times of financial hardship. The empirical evidence indicates that the successful migration episode two years before the interview was associated with a decrease in family size due to some of the family members' moving out. At the same time, people were more likely to live in larger households during the crisis year than before and after the crisis. Empirical analysis yields that migrant families were not different from non-migrant families with respect to the doubling up as response to financial crisis, which suggests that labor migration in Tajikistan does not insure against economic shocks in the long run.
Introduction
Temporary international labor migration from developing to more developed countries belongs to one of the most widely used strategies for poor households to cope with poverty and improve their living standards. Although a relatively large body of research focuses on the impacts of return migration on household-and individual-level socio-economic outcomes (e.g., McKenzie, Rapoport 2011; Wahba, Zenou 2012; Kveder, Beauchemin 2015) , the literature on demographic behavior of migrant households beyond childbearing is relatively sparse. At the same time, the relationship between temporary labor migration and family composition constitutes an innovative and promising field of research, which is very relevant for policy advice and strategic management. For instance, understanding of the link between migration and change in household size may serve to better forecast the trends on the real estate market in regions with high emigration rates. As another example, family composition was shown to be important for human capital accumulation of children. Grogan (2007) founds that living in a three generation household in Tajikistan is associated with less school enrolment and educational spending and through this channel it may affect long-term economic growth.
Our study provides a comprehensive analysis of the effect of temporary migration on household size and composition in the context of a low-income developing country. We examine the case of predominantly male labor migration from Tajikistan, a post-Soviet state with a markedly high incidence of international labor migration and exceptionally large remittance-dependency. The intensity of migration and the size of the remittances flows directed to this Central Asian country make it an ideal setting to examine the effect of returned and circular labor migration on the households staying behind.
Our study builds upon theoretical approaches and latest empirical findings coming from several strands of literature including studies that examine the change of family size in the context of youth's transition to adulthood and research on coping strategies of households as response to economic shocks. Surprisingly, there is very little empirical evidence available on how families respond to income shifts related to migration of their members. Our study provides insights into research on demographic consequences of migration to better address such questions as: Do people tend to live in larger households (double up) when migrants go for work abroad or, on the contrary, do family members move out for some time until migrant returns? Does successful returned migration experience lead to family nuclearization or rather to an increased chance of living in a multigenerational household? Are migrant families financially less vulnerable than non-migrant families so that they are less likely to double up with others as response to unexpected economic shocks such as financial crises?
The primary goal of our paper is to explore the patterns of family size fluctuations depending on the migration experience of household's members. Furthermore, we examine the interaction of the returned migration experience and the global financial crisis and identify the role of labor migration in mitigating the effect of the crisis on the family size. We focus explicitly on the household size related to living arrangements and investigate in which cases household members of different generations choose to share a common housing rather than living separately.
To the best of our knowledge, our article is the first one to explore the relationship between returned migration and family size fluctuations due to change in living arrangements and, in addition, focuses on a transition economy. By distinguishing between returned and current migratory experiences of households our study provides a more nuanced analysis of the household decisions on living arrangements. Moreover, we contribute to the existing literature by analyzing the interaction between effects of idiosyncratic income shock related to migration and the one of an aggregate shock -the global financial crisis -and show how households adjust their family size during the times of financial hardship. The latter contribution, among others, allows to conclude more generally about the middle and longterm effect of returned labor migration on the wellbeing of households in Tajikistan.
International labor migration from Tajikistan and global financial crisis
After collapse of the Soviet Union, the population movements between the post-Soviet republics were mostly driven by ethnic and family reunion considerations. However, in the early 2000s the economic motives started to dominate the reasons of increased emigration from the poorest Central Asian states to economically much more developed Russian Federation. Over the years since independence Tajikistan and Uzbekistan became two largest suppliers of regular foreign labor force in Russia (Zayonchkovskaya et al. 2016 ).
The massive labor migration from Tajikistan to Russia 1 in the last two decades had a seasonal and circular character. The median migration spell amounted to 7 months (Danzer et al. 2013a) , while only one fifth of migrants stayed abroad for over one year (Marat 2009 ). Migrants are predominantly young 3 males who work in low-skilled jobs in the construction sector, retail trade and services (Chudinovskih et al. 2013 , Zayonchkovskaya et al. 2015 . Remittances to families staying in Tajikistan play a crucial role. For instance, in 2011, 99% of the returned migrants sent money home, while among those still living abroad 78% remitted money (Danzer et al. 2013a) . Tajikistan is one of the most remittance dependent countries in the world. Starting from 2006 personal remittances constituted over 35% of the country's GDP. In 2008, their level reached 49% of GDP (table  1) . According to the THPS 2011, most of remittances are used for consumption of food and basic necessities (60%), house renovations and construction (27%), and ceremonial consumption such as organization of weddings or other ceremonies (7%). An almost negligent percentage of remittances was used for investments into child education or family business (Danzer et al. 2013a ).
House construction and renovation belong to one of the most important expenditure items of the families. Traditionally, daughters after marriage leave home and move to the families of their husbands and parents-in-law, while families of married sons stay in the household until they get opportunity to move to their own housing. At the same time, younger sons with their spouses and children usually do not move out from the parental home. They stay with their parents and are supposed to take care of them and consequently to inherit the house (Borisova 2017 Source: World Bank (2017) In general, migrants rather transfer their earnings through the banks or financial services organizations than carry large sums of money while returning back home, because of the high risks of theft, intimidation and physical abuse, among others, from the side of the customs officials, border guards and police (Olimova, Bosc 2003 Since proclaiming the state independence in 1991 citizens of Tajikistan, as citizens of a former Soviet republic, were eligible to enter Russia without a visa. The issue of work permits was, however, regulated through a complicated scheme which made acquiring of a work permit a costly and time consuming procedure (Olimova, Bosc 2003) . Mostly due to this fact the informal work was very popular among the migrants. In 2014, more than 60% of Tajik migrants worked in Russia without any contract (Denisova 2015) . Being not properly protected by the law, many migrants regularly fall victims to fraud and experience different sorts of discrimination, including exploitation and police abuse (Olimova, Bosc 2003) . Social surveys indicate that the average salaries of the Tajik migrants are from 15% to 30% lower than that of Russians occupying similar positions (Zayonchkovskaya et al. 2015 , Denisova 2015 .
Together with economic development of Russia, labour migration from Tajikistan was gradually gaining in popularity since 2000. In 2009, the global financial crisis hit the economy of Tajikistan mostly through two different channels: the commodity price shock and the spillover effect on the migrants working in Russia. The sharp decline in prices for the top two export goods of Tajikistan Multiple studies point to a strong external economic dependency of Tajikistan and a large vulnerability of households to external shocks (Gang et al. 2017 , Danzer, Ivaschenko 2010 . In 2009, economic returns from labor migration dropped dramatically as a response to the global financial crisis, which led to a short-term but steep recession in Russia featured, among others, by a massive reduction in industrial output, an increase of unemployment rate, and a substantial fall in wages. Remittances flow to Tajikistan dropped by roughly 30% compared to the pre-crisis level. Using the in-depth interviews, Olimova and Olimov (2010) investigated the strategies of Tajik labor migrants during the crisis and found that those migrants in Russia, who were better qualified and had an active attitude towards managing their life, changed places of work or upgraded skills and qualifications in order to find new opportunities to earn money. On the contrary, those migrants who were lower qualified or less experienced and younger were more often returning to their home countries or staying in Russia without work. Although the decreased demand for international workers forced many migrants to return back to Tajikistan and despite generally lower gains from work abroad, more households in Tajikistan engaged in labor migration in 2009 compared to 2007 (Danzer, Ivaschenko 2010) . At the same time, families increased the number of persons per household whom they sent to Russia for work (Danzer et al. 2013a ). This trend proceeded in the following years.
Previous research on living arrangements
Literature suggests that households respond to income and consumption shocks by applying certain coping strategies such as relying on informal networks of family members and friends, cutting expenditures on clothing and foodstuffs, selling belongings, taking an additional job etc. One of the widespread practices to cope with financial hardship is to move in with others in order to reduce the living costs and to exploit the benefits of the scale economies in consumption. Kaplan (2012) lists among the benefits of shared housing the following: access to in-kind transfers, greater returns to scale in household production, and smaller consumption responses to shocks. At the same time, he points to a certain penalty for the household members which is reflected in psychic costs of shared residence due to lack of independence and limited privacy.
Most of the evidence on the impact of economic situation on the household size was collected within the research on young adults' leaving parental home. This research was largely devoted to testing the two competing hypotheses. The first hypothesis postulates that higher resources provide greater comfort for children and therefore discourage their early leaving of parental home. The second hypothesis states that access to higher resources enables parents to subsidize their children's independence and helps to realize their preference for privacy. A large body of empirical literature provides an explicit support to the second hypothesis. For instance, Avery et al. (1992) find out that parental income increases leaving home among American young adults. Ermisch (1999) shows that young people with larger current income in the UK are more likely to leave and are less likely to return to the parental home. In line with these findings, the study of Aassve et al. (2002) reveals that employment and income are the most important factors that affect decision of young adults in Europe to live separately from their parents. Studies on developing countries confirm this general pattern (e.g., Foster 1993 , Johnson, DaVanzo 1998 .
Complementing research on transition to adulthood, several studies examine the return of young adults to the parental home after certain period of living separately -a phenomenon often referred to as "boomerang kids" (Kaplan 2009 ). Scholars suggest that children's return to parental home is often related to negative income shocks such as, for example, unemployment or divorce (e.g., Matsudaira 2010 , Kaplan 2012 , Wiemers 2014 . In this cases, sharing residence with parents is a widely used strategy to cope with financial difficulties during periods of decreased or missing earnings or, in other words, a channel of insurance for young people against labor market risks and poverty. Interestingly, sharing residence with others as a response to unemployment is more popular among less educated individuals (Wiemers 2014) . Apparently, the strategy of doubling up during times of uncertainty and financial instability is typical for vulnerable and poor households.
A related strand of literature focuses on the coping strategies of the households as response to economic shocks (McKenzie 2003 , Lokshin, Yemtsov 2004 , Abanokova, Lokshin 2015 , Lennartz et al. 2016 . Studies examining the immediate effects of the economic crises point to a widespread mechanism of consumption smoothing -an increase in the number of household members sharing the same residence. For example, Frankenberg et al. (2003) show that household size in Indonesia increased during Asian crisis in the late 90ies, due to change in living arrangements. This finding is interpreted by the authors as a strategy of households to smooth out the effects of unanticipated shock on consumption. Similarly, Dyrda et al. (2012) document large cyclical fluctuations in the average size of US households depending on the economic situation: while during economic expansions households shrink, they tend to expand during recessions. Similar patterns were uncovered in other studies in the U.S. (e.g., Mykyta, Macartney 2011 , Lee, Painter 2013 , Matsudaira 2010 ).
Several studies demonstrate that economic recession is associated with doubling up in Russia. Using the data of the Russian Longitudinal Survey Abanokova and Lokshin (2015) show that people who experienced negative income shocks during latest two crises in Russia (1998 and 2008) are more likely to move in with others compared to individuals residing in households whose income remained the same or increased. The findings suggest that households may effectively reduce their costs by increasing their size as response to fall in real wages, worsening of the employment opportunities, or higher housing rents. Lokshin et al. (2000) finds that in order to cope with financial difficulties during recession, singlemother households in Russia chose to co-reside with relatives and other adults.
All mentioned studies create a consistent picture of a relationship between income fluctuations and family size which may be summarized in a more abstract and general form. An attempt to formalize this relationship was undertaken by Salcedo et al. (2012) , who develop a theory of household size, according to which living with others is beneficial because the costs of household public goods can be shared. When the incomes grow, the share spent on the public goods decreases and the preference for privacy is becoming more attractive. The scholars analyze a decline in household size in the U.S. since 1850 and conclude that this decline in cohabitation is an optimal response to growing incomes. Bongaarts (2001) shows that the overall trend of change in family size in developing world is from large multiple-generation households towards smaller and predominantly nuclear households. In general, empirical findings from different parts of the world imply that preference for privacy in terms of residential independence is a ubiquitous feature in many societies and the budget constraint is the major restriction for the realization of this preference.
Hypotheses
Based on the theoretical considerations and empirical findings described above we formulate and test three following hypotheses:
Hypothesis 1 (H1): While a migrant is working abroad the household size is likely to increase due to doubling up.
We expect the household size to increase when migrant is away, because of a decrease in a household labor supply due to emigration and because sending a migrant abroad implies considerable travel costs. Both factors encourage members of the migrant's family to move in with parents or relatives in order to rely on their support during migrant's absence.
Hypothesis 2 (H2):
If a household recently experienced a successful migration episode, the household size will reduce due to moving out of family members.
Usually members of the younger generation (children) move out of the parental home. Since moving out of young adults to a separate residence is related to either construction, search for or acquisition of a new housing, the decrease in family size is likely to happen not exactly after the return of a migrant but 7 after a certain period of time. The improved wellbeing of the family as a result of labor migration will lead to moving out of family members and consequently to a decrease in family size.
Since almost all returned migrants have sent remittances to their families from abroad -as compared to current migrants, among whom the percentage of persons remitting money home was substantially lower -in our study we consider completed returned migration as a proxy for a successful migration episode.
Hypothesis 3 (H3):
The effect of the global financial crisis on the family size will be offset by the successful migratory experience.
During crises people tend to live in larger households, however, we conjecture that migrant households who recently experienced successful migration episode -and, hence, improved their wellbeing -will behave differently during the crisis and will be less prone to double up with others to smoothen consumption and overcome financial hardships.
Empirical strategy and descriptive statistics

Tajikistan Household Panel Data
In order to test our hypotheses we use a three-wave panel dataset which consists of the data from Initially, 4860 households were interviewed on different topics including education, health, labor market and migration. The household selection was based on a representative probability sampling procedure, following the urban/rural and the regional distribution of population in Tajikistan. In 2009, a random subsample of 1503 households was drawn from the sample of the TLSS 2007. In 2011 it was possible to re-interview 1458 households that participated in the two previous waves (Danzer et al. 2013b ).
All three waves were collected in autumn of a respective year in order to take account of the seasonality patterns in agriculture and migration flows. The TLSS 2009 and the THPS 2011 questionnaires largely reproduced the TLSS questionnaire used in 2007, with a small number of questions changed and added. The surveys provide extensive information on household size, composition, female marriage age and fertility, migration, remittances, household income and consumption.
The attrition rate is very low: only 45 households (3% of the sample) were found missing in the primary sampling units in 2011 compared to 2009. This points to the fact that despite high rates of labor emigration from Tajikistan a vast majority of these moves is temporary and does not result in settling down of migrant families in destination places for permanent residence. The estimation sample in our study includes a balanced panel of 1336 households.
Our data enable us not only to capture the effect of migration on the household size in Tajikistan, but also to observe the effect of the external shock of the global financial crisis, which had a considerable effect on the welfare of the households in Tajikistan (Danzer, Ivaschenko 2010) .
Variables and empirical strategy
Analysis of fluctuations in family size and structure across years may be approached from different angles. In our study we focus on two complementing measures: the change in number of household members and the change in number of generations living together within the same household over time. These dynamic variables are computed respectively as a difference in number of persons or generations between the survey waves:
Where D denotes the change in family size or in number of generations within the household j and F indicates respectively the number of household members or the number of generations living together in a household in the year t. Because our interest is not in the amount of members who enter or leave the household between the waves but in occurrence of increase or decrease in family size in general we construct our dependent variables as four dummy variables: Increase (a dummy variable, which takes on the value 1 if Dj > 0) and decrease (if Dj < 0) in the number of family members as well as increase (Dj > 0) and decrease (if Dj < 0) in number of generations 3 living together in the same household.
Importantly, the total family size is computed as a sum of family members including those, who lived in the household at the moment of interview as well as migrants, who were living abroad. Similarly, migrants were taken into account while computing the number of generations living within the household.
Furthermore, we look at the change in number of members within each of the generations separately in order to capture the "horizontal" movements of family members. It is important to take the movements of persons within the same generation into account, because in case of Tajikistan households often are large and horizontally extended.
We employ the difference-in-differences approach in order to compare the living arrangements in pre and post crisis years with the one during 2009 across households with or without migrant experience. To estimate the effect of migration experience on the change in family size and composition we estimate several specifications of dynamic probit and OLS models. The basic model is as follows:
Yj,t is a dependent variable, which is one of the following: Increase/decrease in household size (dummy variables); increase/decrease in number of generations living together in the same household (dummy variables); difference in number of family members within one generation compared to previous wave (a continuous variable).
Independent dummy variable
, −1 is equal to 1 if a household had a returned migrant within last 12 month in the previous survey wave. The variable is a dummy variable which takes the value of 1 if the year is 2009 and 0 otherwise. ′ , − is a vector of migration related characteristics including presence of a migrant who returned from labor migration within the last 12 months in a household, presence of a current migrant, receipt of remittances from a current migrant, receipt of remittances from a current migrant in the previous period (survey wave). Finally, ′ , is a vector of household characteristics such as expenditures per capita 4 , dummy variables for demographic events including birth of a child, marriage, and divorce; education and ethnicity of the household head, region; structural characteristics of the household including shares of employed household members, of married women aged 15-49, of children aged 0-15, of elderly aged 60+, and of single girls aged 12-30. The summary statistics of the dependent and independent variables are presented in table 2.
The error term , is clustered at the household level. 
Household size and composition: descriptive evidence
Large multigenerational households are typical in Tajikistan, especially in rural areas. Usually they consist of a married couple, their elderly parents and children, and may also include siblings with their spouses and children (Olimova, Bosc 2003) . In our sample household size varies between 1 and 26 members with an average size of about 7 members (table 3) . On average, households with migration experience are larger than those without migration experience (which might be explained by the composition effect: there are more labor migrants coming from rural areas, where families are larger). Average household size during the crisis year was larger than before and after the crisis. 
Results
As a first step we analyze the effect of migration related variables on the change in household size and on the number of generations living together. Then, we look at the change in number of family members within each of the generations for each generation separately.
Do we observe an effect of returned migration on the family size in Tajikistan? The estimation results reveal an interesting pattern: while lagged returned migration and lagged remittances receipt increase the probability that household size will reduce in the next period, the recently returned migrant, current migrant and current receipt of remittances have the opposite effect (table 4) . This findings support the H1 and H2 hypotheses: when a migrant goes abroad families experience reduction in labor supply and have to carry migration costs, as a result they become economically more vulnerable and consequently are more likely to live in larger households. When a migrant returns home it means that the migration episode is successfully finished. But only after a period of 1-2 years since the migrant's return family size reduces due to moving out of family members. In all specifications we observe a significant effect of the crisis year on the family size and number of generations living together in a household. This effect is in expected direction: during the global financial crisis people in Tajikistan were living in larger households with larger number of generations compared to pre and post crisis years. These household size fluctuations reflects the trend in the developed countries: whenever times are economically tough people move together in order to take advantage of the economies of scale and reduce expenditures on the household public goods. This finding is important, since one could have expected households in such a poor country to exhaust this mechanism already before the crisis.
It is striking that the effect of the interaction term between the lagged successful migration episode and the crisis year is not significant in any of the specifications. It means that we do not find empirical support for the hypotheses H3 that households with successful migration experience are different with respect to applying the doubling up coping strategy during the global financial crisis. In other words, all households irrespective of their migration story behaved similarly during the crisis and were equally likely to double up in order to smoothen consumption and overcome the difficult times. This piece of evidence may be interpreted in a broader sense as an indication that labor migration in Tajikistan may not be seen as an advantageous long-term solution of the poverty problem that insures against aggregate economic shocks.
In the model specifications, where the dependent variable is the change in number of generations living together, no effects of the migration related variables may be discerned (except for current remittances receipt, which is in expected direction). At first sight, it may seem puzzling that the household size reduces after successful migration episode in the past and the number of generations living together remains the same. However, this outcome is likely to be the case when some members stay in the household and others, within the same generation, move out. For example, when a family of one of the siblings moves out to a separate housing while the family of other sibling stays with the parents. Because of the traditional norm, which prescribes that the youngest son should not move out but stay with his parents, the number of generations is more stable over time than the family size. . In each case we analyze the change in absolute number of household members within each of the generations: oldest generation, second generation and third generation. A successful migration episode two years before the survey reduces the number of family members of the second and third generations. Similarly, remittances receipt two years before the survey negatively affects the number of household members of the second generation. That is, the members of the youngest generations are those, who move out. Presence of recently returned and current migrants in a household is associated with larger number of members in these two generations.
In general, this additional analysis refines the previous results by showing that household members' mobility happens due to doubling up and moving out of the members of the second and third generations, even if such movements do not lead to the reduction or increase in total number of generations sharing the same residence.
Limitations and robustness checks
The primary aim of the paper was not to establish a causal relationship between migration and change in living arrangements but rather to explore the general pattern of the association between returned labor migration and changes in household size and composition. In this case the question is not, if household members go for work abroad in order to earn money for a new housing but rather how living arrangements change from the point in time when a family sends a migrant abroad to 2 years after the return of a migrant. The questions in focus were: Are migrant families able to lift the budget constraint after a successful migratory episode and does this lead to a realization of the preference for private housing? Moreover, does improved financial situation as a result of successful migration episode makes households less vulnerable during financial crisis?
Looking at the generations instead of the household types, such as "nuclear family", "horizontally extended family", "vertically extended family" etc., we are likely to analyze qualitatively very different households. Nevertheless, we opt for the generational perspective, because it allows us to approach the mobility of family members in a general way and to focus on the prevalent patterns of family size fluctuations related to migration experience of households.
For the purpose of robustness checks we tested if the effects we observe are sensitive to other factors that might be potentially relevant for the change in household size. In additional specifications we add controls for religiosity 7 , extreme poverty 8 , coping strategies such as money borrowing, selling or pawning of personal goods, domestic animals or harvest in advance. The questions on religiosity and coping 7 The religious households could be more traditional and tend to live in larger households. As a proxy for religiosity we use a dummy variable which indicates if anyone in the household observed Ramadan, that is, was not eating meals from sunrise to sunset (85% of households observed Ramadan). 8 We measure extreme poverty with a variable that captures incidence of hunger in the household. The question wording was: "In the past 4 weeks, did you or any household member go to sleep at night hungry because there was not enough food?" (4% of households ). strategies are available only for the second and third waves of the panel. The results of these checks suggest that adding further controls does not change the interpretation of results.
Conclusion and discussion
Over past two decades labor migration became a crucial livelihood strategy for many households in Tajikistan. Being unable to find jobs in their own country many Tajik citizens are forced to look for work abroad. The growing intensity of migration and a larger dependence on remittances shifts the debates on consequences of migration to the high priority topics of the development agenda.
Our paper contributes empirically to the literature on impacts of returned labor migration on the household size and composition due to change in living arrangements such as nuclearization and doubling up. In general, empirical research reaches consensus on the positive effect of income on decision of young adults to move out from the parental home, while income decrease is associated with doubling up and delays in moving to a separate residence. We test three hypotheses on the adjustment of household size related to income fluctuations in the households induced by labor migration.
Our analysis reveals three general insights into patterns of family size fluctuations as response to lowskilled returned labor migration. First, families tend to increase their size during migrant's absence. We find that people live in larger households when a migrant works abroad or when he or she returned home recently. This is a result of the application of the doubling up coping strategy, which allows household members to smooth consumption and share the costs for pubic goods when financial situation of the household is tough. We argue that decrease in labor force supply as a result of migrant's absence as well as costs associated with sending migrant abroad make households more vulnerable to poverty and encourage them to apply this coping strategy.
Second, after successful migration episode family members of youngest generations are more likely to move out and this usually happens not directly after the return of a migrant, but with a time lag of 1-2 years. We explain this finding by the fact that looking for a suitable housing requires time. Moreover, many migrants spend money earned abroad for construction of new houses. Given the seasonal nature of labor migration in Tajikistan, recently returned migrants -usually in the late autumn -from mountainous rural areas can start construction work only after the end of winter.
Third, we found no significant difference in the behavior of migrant and non-migrant families with respect to applying the doubling up coping strategy as response to financial crisis. This finding implies that labor migration does not insure against aggregate economic shocks in the middle or long run and families of migrants are just as vulnerable to such shocks as non-migrant families. This finding also addresses a broader question of the consequences of labor migration for the sending country and their relevance for the poverty alleviation and development strategy. On the one hand, return labor migration becomes a popular way to improve financial well-being of households, which allows to realize their preference for private housing. On the other hand, this type of labor migration -returned and circular movements of low-skilled workers -appears to be only a short-term solution of the problem of the population impoverishment.
